Biosynthesis of dolichol by rat liver peroxisomes.
The ability of peroxisomes and microsomes to synthesize dolichol from [3H]mevalonate, [3H]isopentenyl-P2 or [3H]farnesyl-P2 in vitro was investigated. It was found that isoprenoid biosynthesis also occurs in peroxisomes and that this process demonstrates properties differing from those of isoprenoid biosynthesis by microsomes. The pH optimum in peroxisomes was 8.0 and, in contrast to microsomes, the peroxisomal biosynthesis was largely insensitive to detergents. After treatment with proteolytic enzymes, microsomes lost their capacity to incorporate [3H]mevalonate into dolichol, whereas proteolysis of intact peroxisomes did not influence their corresponding rate of incorporation. The soluble content of peroxisomes was separated from the membranes and found to demonstrate half of the biosynthetic capacity of the intact organelle. Fasting and cholestyramine treatment decreased only the microsomal incorporation of [3H]mevalonate into dolichol, while treatment with clofibrate, di-2-ethylhexyl phthalate or phenobarbital increased microsomal, but decreased peroxisomal labeling. After injection of [3H]mevalonate into the portal vein of rats, high initial labeling of dolichol was recovered both in isolated microsomes and peroxisomes, whereas when [3H]glycerol was administered, peroxisomal phospholipids became labeled later than the corresponding microsomal constituents. These results support the conclusion that dolichol is synthesized both in peroxisomes and the endoplasmic reticulum, but that the biosynthetic processes at these two locations have different properties.